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(57) Abstract: A tentative motion as the tentative value of 
the target motion of a robot (1) is prepare(d so as to satisfy 
on a first dynamic mociel the target value of a floor reaction 
force moment horizontal component and the allowable range 
of a translating floor reaction force horizontal component by 
using the first dynamic model of the moving robot (1). The 
difference between a floor reaction force produced on a sec- 
ond dynamic model having a higher dynamic accuracy than 
the first dynamic model and a floor reaction force produced 
on the first dynamic model is determined as a floor reaction 
force error by this tentative motion. A target motion formed 
by correcting a tentative motion is produced on the first dy- 
namic model base on this floor reaction force error. A target 
motion is produced so that a floor reaction force error added 
to a floor reaction force produced thereby on the first dy- 
namic model satisfies the above target value and allowable 
range. 
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[0061] /^*d\ mjj^m^m^i^^m^i-^m^^^it. tiyr<^yhico^mmmwim^hwm 

, t27}^VM(^gt^-hf*#&ii:iM^(^fLit^^^i~§^^^5M*bv\ n^Vhi 

mm^mxi^. mmmi^:^m^mmw:ioo^^m:bir^nm^mxit. g^zMP* 

o 

[0064] ^<D^^fj:^t^^h. :^mmm<Dmm^mxn. m^^f^mmioo^^^mtiir^nm 
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[0065] ^UT. ;^pj^#-ef*. m^^^^mmioo^mti'r^nm^^i-i. ixmia-i. n 

[0066] ffib. ^P;!^0#(Z)^W0^f3::JoVNT}*. gt^^^(^^^j,K^glOO;iS 

m:bi-^ g ^^^) ^^^-rs^-e(Dai@-ef'^^i-§ g m g ^^^) -e«. 

fi^ g mmmm(D g ^#^;?)^^. me g ^f^^;t»^-^^h^ 
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[0070] g mmm(Dm.m-i. ^^vi—^wmm^ mmm^titimm^) xm^^^ti 

^^u—yvumm^t^xn. mx.i-i^mm^^22(Dmmi±w:'^m^M}t^i^xm 

m(Dmit^m^m^mmvfz.iikmx\ ^(D^^227!)m^^titi&wmn<D^'t-*^ 

^^22^^Bi^±t^(Dm&^22(Dm1k:^\^^xmi:^\^.&^if\^^Ym:^\^t 

ir^mm^(zm:ff\^i'i^Wi:fj\^)xh^o &.m(Dmmxi'i. m^^t^hf£\m^. 
[0071] Ei5{*. m^^^mm:ioo(Dmm^^i-:f^-y^mxh^o ^(Dms^mmvx^ m 
[0072] m^(Dtia<. m^^)^mmiiooit.m^^<y?^—^^^^iooa^m^^o 

[0073] :^mmm(7)mmnmxu. ^^^^^^-^^^^piooa^^^^-rs^^^-^^T^-^ 

[0074] ^^T% ^^^^^gioo^s g m^^^^^ir^t^. mm^^22(Dmm^m^ 
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[0076] mmmm±w-mmm.m-i. mmm^mm^}^mmiooi)^mtiir:6h(D'x:^ 

[0077] *fc. ti)tEZMPW^tafflt3:MbTMJ^i-§i!. *0^*0«(^^W^^T1*. @t^# 

^^'^J'^<i!^5ZMP#^Brtg^H(v^t5^^^^##:^?l^cori!o mt^^22(Dmmt 

(Dfm^'^mtim^mv^j:^ ^tw^vtcm^i^isn^mRtii'fm.^. (zmp) rt 

^IE$tl/^c^^<^*cozMP^^.ZMP#^i"Brtgf5ffl(0;fe^^(^c^^^il^#3£(D^ffl^;l^b 
[0079] ;fe*D. ttf|BbfcJ:5 @ ^ZMP*tP«9(DMiE S ^^^b^ g m^Rti 

^mf^^j^xmnvfchm^K @ tizMP{^^-r§K(DZMP(Z)'fm(D-f tii^^-r 
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[0080] ^fc. mm^Rtiyk^^m^w^mmi-i. vi:^^yhi<D^^^22<Dmt<Dmmmi^. m 
[0081] fj:io^ ^mmm<DmmMm'cmMir^^Rti7K^m^j^w^mmi^. Wi^(Dso2 

[0082] MM-r^^. @^#W^^^-r§fcJ?)C0#^^-?9p<-^f^«. _h|Ebfc/-^^p<— 
[0083] ^^^$15 100a-e^S$tl.fc^^^-^^^— g ^IP^^fM^lfP 100 

^^o (Dmmm (mmmm^=^yh60(Dm^<DmmmMmmm<Dim ^m^wm ( 
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[0084] @ mmmmm^mooh-^wm^nti n mmmim-t. mmit^ryi^mm^m.u i 

t}'^—?^^^vmm^)t^^xmiE\.xf^^^Kti^—^i^h7^^)^w. n ^zmp^^^ 

5>(=o) \z.-m>\^<m^\t—m^. ^ti. ^m<DmmKXoxmmit'ey'/u±xm 
^ir:6mmmRti7K^^^^mm^mmRt}mMK)^^\:'XmiEvxfi:^^mmR 

[0085] ^m^t^ryi^^^^mmooc(DmwmMKX'o. nm±i^^mmm^^t^nm 
m^mnm:^m(Dmmmm^^^^tix\^K^ttfs:^o mm^t^ryi^ 
:^m^)^^ioocxMi^hnfc g m±m^Lmmm^m^^mtir^ g ti^^^m 

[0086] miie^[:^^>V^^^^lfP100c-e^febtl.fc g ^_h#:^©^#^tf mJN&'fk^ 
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[0087] y/p^f^^WiEMioodit. X^—^mai. ifk(DDi—DZ(D^ii¥^m^ir^XoK 
D2) K(Z)ZMP ( g ^ZMP(©^;b«9 tc^iE @ ^^h^^^$-iir§^i:ic J; 

g ^*M>^^-^^^h^m;^« ( g WMRti^^iEi-^) o 
[0088] ;^eg^«(D^ii?i^^-e{*. Dl-D3(D^#^«Mi-6J;5{-. E2(D^a>5S||ff$tl. 

*SSmSIA/5S5fet-«^bfcPCTiai^<2^5fl<^fRWO/'O3/O57427/Alt^-Cp*0 

[0090] m^ir^t^^mmm(Dmm^mxi^^mm^<9p^-^^mmooa^ ummmm 
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[0091] m4izm-ox. ±7^<Dx^iz^m^n^^iE^m±i^iiLm^^. g^zMP^;b«9o 

[0094] ^fT^^^\ ^ct^^/JiSfes^^^. {Sm^^ffi-ecD^frt-^^v >-cf* . :^i;i_h#:^^ 

o ^^x\ :^mmnmxu. )^r{^nm'r^±i^3(D2-D(Dmm^—v(±i^mm^ 

^5>^5fF^t5Hrt (fe6V^^«^RBJ^F^) Jc#iiLoolb;^^e^ 

[0095] He (a) (DX^ h^mmvtm^^h. ±w.7k^^mmmm^mm^'^^t. ^w-m. 
[0096] m^^^x.^t^ mR^i^m^^^m^t^^Tic^ ^mzMPi^t>^(DmR±i^—^ 
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[0097] ^<Dm(Dmmms.mfc<o<DmKti^—?^:yh0.^<Dmh^ a mp. mmnm&m 

fcr)<DmRtl7k^m6^(Dm^t^AFpt'r^o 1116(a) K^'rii^We±m^m:ffK 

[0098] mnm^m^M<i-^fM^. mmi^x^xm^i-^m^ktitmtico^jjiz.m'^ 
[0099] —:ff. iii6(b)(Dj;5(-. h^mm^m^^h. ^^.^.Pr^m\z.±i$:m^nMm^ 

[0101] ^(Dm(7)m^L^i]\im&mfc^(7)mRt)^—?^>hf^i^(Dmt^^MT^ m^LmnM 

m.^fdO(DmKti(D7^^m^:^(Dmit^ a Frtlr^o A Frfi^-efcSo E16 (b) i^^-T 
jyt^ii'-eJi^yeiStuMi-^Jl^f-^^MS^^X.^^. AMrf*|2|6(b) fil^i-^^OfR] 

[0103] ;2^I^Jfe?l^^(c::JoV>T«. ttflE^|(B^b^-7=>#^^^§P100c-e^^^l::^-r>vdS 
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zm) x-(Dmm:^n^ iWi:b^:ijn^) <D^^mmu "^t^/^^u-i^ 

(tE^m (Y#) tmm.m izm) ^^wm) x-(Dmmifm.^^%^mir^o 
zsup:^wmn.^0^mi.m. zswg:mmM.^mmi.m. zh:±i^m.^.^^mi.m. z 

Gtotal:^i^m'\J>^W.^m. Xsup:^#P«.'^^^iM. Xsv/g-MmMUTK^f^U 
. Xb : ±i^MU:^^f^m. XGtotal : ^i^m'L-:^m^U. 6 hy:^m:l7m^Mir^Y 
mm'0(D±W^mmn mmn) . mb:_h#:«.^«». msup:^^#P«.-^«». mswg: 

M^M^<^MA. mtotal:a;Jf5/h|iaM( = mb + msup+mswg) , JiJi^T'tttt^— 

;^fR](zfft)^5»> My: nmzMPi^t>v)(DmRt}^—?^i^h(m^<itmRt}^—?^:y 

[0105] 

Fz = mb * (^d2Zb/dt2) + msup * (g + d2Zsup/dt2) 

+ mswg*(g + d2Zswg/dt2) ^la 

Fx=mb * d2Xb/dt2 +msup * d2Xsup/dt2 +mswg * d2Xswg/dt2 

^Ib 

My =-mb * (Xb-Xzmp) + (g+ d2Zb/dt2) +mb * (Zb-Zzmp) * d2Xb/dt2 
— msup * (Xsup— Xzmp) * (g + d2Zsup/dt2) 
+msup*(Zsup— Zzmp) * d2Xsup/dt2 
^mswg * (Xswg— Xzmp) * (g+ d2Zswg/dt2) 
+mswg*(Zswg-Zzmp) * (d2Xswg/dt2)+ J * d2 0 by/dt2 

^Ic 
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ZGtotal = (mb * Zb + msup * Zsup + mswg * Zswg)/ mtotal • • • ^ 1 d 
XGtotal = (mb * Xb + msup * Xsup + mswg * Xswg)/mtotal • • • ^ 1 e 

W}t}mM.^24mR-c^y9-(:^^-/^FU(Dmitjm t7imKK^=f-mmm^ti^ 

3(DMmtmRtit(Dmmn. ±m<D^mmm (±i^&^-v) mRtit(Dm 

i^mat. ±i^MU24in(D7K^Mm^^oXm^ir^^Rtl\^^ _h^3(Z)*5p;^ 
3. #M¥22. #P#:2(DMB8SP<Djffi^gP^(^Jfi|y^:^(Dj^MSPW<9(D$P5» 

Mat««]^3J:U?_h#:3(D^#mkS«]^. m.^ti (Mjt*H;0*3j;tJ? g ^zmphI 
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(Z)ti;j^Vhi ;^5fto/c^^ icf^n^^Vh 1 (cll^i^'f^ffii-^^j^SyO iSci-^) t> 
[0108] fj:^^ ttflB:7/v^^>vMiE$|Siood-efflv>§:7/v^'7'>vf^, Mx.itm9K^irt\i< 

[0109] M&ir^t. tufB-fe^:77V^-T=>k{i, :77k^^>v^[^C«5t(?:)t>(Z)-efcoTt>j;v\ 

[0110] ^mm^MimL^x^ mm^)^mmioo(Dfiiim(Dmm^x^Mci^mz:m,m 

[0111] ;2^IIW^IitC*5tt§#^^j?fe^glOO{*, n;J^VMcO>t^(^W]f*2/5S^±teLT;5^ 

[0112] *fc. mm^mmwiioot^^mmm^mf^i^^m.'r^t^^ mmm^^mmioo 

[0113] J^Tt-^^^^^eiOOCD^^^^^a(50p^^B|10— |ll21^#Mboot5fc 



wo 2005/082583 



30 



PCT/JP2005/003345 



[0114] '^'rsoioK^\^xmMt^oK^m^t'r^ts:}fm>^ <D^m^ti¥M7^m^j:^ti^o 

[0117] ^L-x. ±mm^^<y?^-^K^n^im n (Dmmm^^22 (^mm^x<Dmm 

m^^22) (Dmm^mmmm(D^mm^M}t^]^x7:k\Bimm^^mmmm^m 
*/c. 2m^<Dmmm^^22<Dmm^miiLW:mm<D^mm^}t^\:-x7k^m 

(Dmm^'mmmi^Mim^^h. i^@ (^0^^)<3O5gp{iijj^^22o^±fe^s^ 
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[0118] ^(7)so2o<DMSf*. mm^nxBii(Dmi3(Dso2o<D^mtm—'ch\). ^m^i 
[0119] ^v^-eso22(^3s^. mm^^mmiooi^. ^m:^m^m<m.Mm^mM&3m^ 

[0121] m'^mmmm-(Dmmi'i. mm^^mxm^!i^m2ooo-352oii^fj:ticxnm 

[0122] mM^^^xh^m'Bmm^^i-i. ^mm^mxi-i, n7}^VM0D2#5><^#^. 
irf^i:>-h^mmm^m<mimmm^tmmimmmm^m<m2mmmmt^^hfj: 

^^m^^mmmm\Bi^^(DimM6^(Dm^tvx. ^(Dimm^^<7)^m^m'oMir 

^^mt^^mt^^ir^mmxh^t^ia-i. mmmmmm(Dmmmm^Rxf^ 
m2mmmmh^nmmxh'o. ^^^^yhKDmn^mmnmm OT-m^wmtmm 
^wmt^^ir^^m x-h^t^\z.\%^ '&nmM^m-(DmiMMmm'mj^m2UM 
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[0123] Kim<Dm.mxi^. m^^ti^^t^^m^. ^^-r^mmtvxMnm^^m 
[0124] mMmmmmi^. :^^^)^mmioox^mm^(D^^m^^iir^mw^)^^'^±i^ 

xut^w 

MM¥22, 22(D^mu*)Mci$imat^ ^^mm^^22(Dmmmi^mm^titi^ 

u—ywmm^ (^wmmm^) (^wm) :b^hMmtixi KM^^^mirwcmx^^ 

[0126] 

±i^7K^^m&^m\^^xMhti^o 
ti^x^K^ mnm^^mmKi^xmmi^mmm^^mi-^x^Kvtio 'rfi:t>% 

^-^) i)mw.^m^mz.^^i^^mik^<v?^—^mKi^^^^xm'&^n. 

[0128] ;^Mt-M«9. S022-e{i. liliit;i^i-f-:://v— ^^;^ffl(D:7ti— hiit^^oT 
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'^^—h<Dm:Mtm—X-h^<DX\ ^^X(DmBtf:Wi.mi-±^V^ir^7!)^. sioo— siio 

mmmm^^\Bimm^mmmm^xn.timm^mi<LW:mm) tiK ^mmm^<Dm 
m^^22(Dmi^f'^ii.m^'^^i^MiU) \z.^^i-^x^\z.^m^ti^o t^^. zmp 
mM^<9?^—^it. ^^wim.^<'9y^—^^mi^. nmzMPii^^mm^^22<Dmm 

[0129] -tfc. mi3(Dsii2xn-&mir^M'^m^(7)mmMTsii. '^'^mm(DimM^ 

^ mm^^(Dmim\Bimmtm2m\n]m^t(D-^tmm<DMmxh^o ^^^^j* 

'^^(Dm^tmm(Diikm) itmMTx+TcycK^iir^iimtm-'iz:fj:^mmxh^o m 
mmmit. 2m'^(Dm^^immtir^mmmj:mmx:h^(DX\ ^mmmxit^ ^ 
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[0130] m^ir^t. Sloo— siiooMSI-e^S^tv^S^^^co^-?^^— 

[0131] ^-e. so24{cm^. m'^m^<Dm'^m^miii^ri^o rr-e^m^tb^M 

[0132] mi2(Dmm^mmmmmirtiit. mMTsimmm^(D^mmM)x(Dvi:^^yhi 
(Dimm±Wi7Kwm. ^m±i$iyi<^mm. ^m±i^mm-nmm. ±i$immm^^ 

—?i>^hzMpmmu^'-^immmMMtL.x. ^tih<DmmM^^^t^M^m^ 

y^V^^JiV) ^fflV ^-Cfe^#^(D;^« (NF^jTs+Tcyc) *-e<D#^^^^«o "^rb 

mft.\^x\^^ii^-^t)^^m§\\^. mbTv^;:ev^J©'a-^-^i. mmM^<7)imm^ir^o 
^ti^mj&ir^tx\ Mmmicmmmm(Dm^^^^mfcir^t^^x^^mikm 

[0133] m^-r^t. mi2(D^M<Dm^&dtf:n^:ij(^m i-i. mm<:^njcmi(Dm20(D 
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[0134] /^*3, mi2(Dyu—^^—h<D^m^XMib^±i$-m^4^7V^—?^>hZMP^W 



ZMPrec (mmtfj:^ @ ^ZMP (S022-e^^bfcZMPfLat^-^9^— 

t^$) ;5SzMPrecpeek-e$)5o 
[0135] J^Tt-llll2(Z)^a^*#:6^m0J-r^^. ^-f. S200fC:j3V^T. 

-^(S022-e^^$ttfc^-^9p<-^)^^l:iM¥^Mi5#^ _h#:i?#:^ 0 bs*D 

^tcvtmxh^o ^(D^mxi^. ^mi~u^B(D^m^mi^. tifiEso22-e^^L 
f:i^^mm.^<9?^-^^mKmmmmm^:7^/v^^mv^xnm^M^^mm 

mt^<ikmi^m.imKxmm-^tix\^^(DX\ ^^xmrn^^^f^-r^o * 
fc. Aiw-'^mf^ e hs(Di^m^m\^. so22xmm\.fcmm±w-^^mm^m^<y?^-^ 

022x^m\^fcmm^wiM^-<9?^—i^Kx^^'^^mM\Tsx<Diimtm—i^^^^ 

[0136] m ^X\ S202t^:JoV ^-C. mm^m.^h^Ty^±X(D:^m (^^jTs) _h#:^5p^g. 

wiU(D}i°—^m^mmM^ti.x^ ^tih(DmmM^(Dmwixs, vx, cobs. 

ZMPrecpeek) ^m^^^^n^ mmMM<DmmW.(DWMim^'^&^n^) o ^(^M^ 
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M V ^xmm^^<D^m mMTs) ^^hm^ (Nf^jts+tcyc) 
fcir^t^tx^^mmmmm(D^m^m^mm^ti^o 

[0138] S206— S218cD^a^j:«9A#:fr^fi|^£Ki-S^. S206^C*DV^T. 

±x(Dmm:^m(D^m mMiTs) (D±i^^m^m:^xxj^±i^^m.mm (zs, vzs) 
m20(DS206<Dmimtmm^n^j:^th^o tf:^. (zs, vzs) f^, tiix!i<5o^D<^^t>b< 

i^m^ib^tifcXsi. Vxsi. 0bsi. Q)siofii({^Mfe)t-^fe#i-6o 

[0139] >T% S208f;i*5V ^T. m?SC>^m^^CD{^Mfffi:. -b#:3C>^^iiL'6Lg*5j;tJ?|& 

m<Dmn^m ^O^NF^jTs+Tcyc (^f-^^cDl^S) ^'e^fc^$;h.§o iO^S 

[0140] ^V>T% S210fc::feV>T. S208-e^^bfc#^(D^^(D_h#:;!KTO»> -h^;!K 

8-e^^b/c^^^^(D^2j!^lHl^^t^^<^lj^lHl^^<D^J^pm^^);e)^^>^ 
fdllli^mU -^COfifi^CXe, Vxe, 0 be, (obe)^i-§„ 
[0141] -?:bT. S212};I*dV^T. ^tE(D(Xs, Vxs, 9 bs, cohs)(DiW.t. (Xel, Vxel, 9 bel, 
CO bel) c^fiS^cD^^^^^^ (S208-e^^bfc^K<^^S#^) ( 
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errx, errv, err0 , erro>)tL-XMi^^o ^S#^<^^#^#^^J£i-§/cfet^f*. 

[0142] ^V^-e. S214tc4aV^-C. errx, errv, err 9 , errco ;d5V^*f tV^)+^^i/J^$V^(03£'f^ 
, S206— S218(D/V— >^M3g^)^Tb. S220lcliitfo MJ^-^tcl}*, S208-e^^ 

[0143] — S214<Dmm"^^^^NOXh^m^ia^. m^(D^mM^iXs, Vx, cobs, 
ZMPrecpeek)<D^M'fli:<:03ff)a(c:, Xs, Vx, cobs, ZMPrecpeek(D^tl^tl(DiM.^m 
S^D^/J^*AXs, AVx, A cobs, A ZMPrecpeekf£tt^>ft;$-1irfc^#: (^HJiJl^^ 

S2088-S212^|^mSI^|^fTbT. ^tb-€tV<D^5^^ 
[0144] ^V^-e\ S218(^*5V^T. ?i.?iCO(Xs, Vx, cobs, ZMPrecpeek) ^DitF^cDjfiiacO 

U-yi^y<^W:t^}£(Dl^m^B:KXoX. l^mM^iXs, Vx, cobs, ZMPrecpeek) (^)ff 
[0145] S206— S218(D/k— :7°^a^M-Tb/'^<^S220-e{*. g^/k— v^^a(DS208-e 

cobo. mmc^m±i^^m^mzo. ^m^mmmrnvzot^^^^i^hn^o 

S222^^:}3V^-C. tfflBL/cU]Sl^t5:^^q(0^a^t^t^^o-C. S^J^IH^^tO, 
5fe<D|jJSIi^^JOlC^3(t§^m^5>-t?fe6S^Jgim^?]S5^i5c^^q[0]dS^J?)btb6o 

s222T*^^6^>^^6^e^*.4^IgI^^(c:^^<s^^g0^^(D^l^gIHI^^(^^#pffi 

^^-eWdfi-efe^o -^UT. S224ti:}oV^T. ^S:^[eI|0*iBt5c^^q[0]^4^|lI 



wo 2005/082583 



38 



PCT/JP2005/003345 



\simm(D^mmmmm^h^fcm'^h^ (zo-. vzo") ^m^^^o 

[0146] KVX. ^^>^^-efe§ (Xs, Vx, co bs, ZMPrecpeek) (Dim^. ^^^^ 

[0147] mi2(D^m(D^'h(D^m^^\M\UCVfcS208(D^mi^. mi3(Dyvi^^^—hX 

[0148] mi3(DmiM(Dm^^Mmir^t. *-f . SSOO— SSlOcD^afCio-C. 

mm) {^x-oxwm\^^Ty^±xm^ir^^mzMP^iDK)(DmR^^—?^>hyK^ 
^^(Dmmti.x(DmK:fd^—?^:yhmmMerr_p(}o<Dm^mt^ mmmi^^<>xm 
m^t'ey^/i^±xm^ir^^mmR:fdyi<^)^^(Dmmti.x(DmmmRtimm 
FerTjp(k)(Dm^mt7!)mibhth^o mi3(Dmmxi^. ^^^^^f^fife-rsfcft-e^c^ 

[0149] mR:fd^—?^^^hmmAerrj>ikM. ^M^t:^7^>^ffl V ^-CMt^Lfc#^ 

mmi\:'ey^/i^±xm^ir^mBmRt}7i^^m^t(Dmt]^XMii>hn^-h(DX:h^ 

o 
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[0150] ^V^-C\ S318— S324(D^StCj;oT. tufBMt^bfc#^Oaiij^, 

V S ^ZMP^t>t9C0*H;^^— ^>'h7k¥^fe5>(?5^5feC0 @ (=0) ;$^^> 
mKtl^—^>hmmAerr_pOO^^l.^\\^^Xfj:^m^J0^—?^>h7i^^)^^i=- 
Merrj)(k)) ^S^|ifif li^7=>V_h-e g ^ZMP**p«9 (C^^-T^S J:5 (^^^^f^^-T'Si 

[0151] £;^Tf-llll3CD^a^A#:6^f^ffcegi-6^. *-r. S300Km^X. ±i$i3(Dmm(D 

^m^mmM]TsX(D'^m)tvx. mi2(D^m^xu^i^i^rciw.m^i^mim ( 

Xs, Vxs, 0bs, cos, Zs, Vzs) -^^iz-yh^tl^o 
[0152] >T\ S302fc::j3V >-C. mRtl^—^^^^hmMUerrj^OO^XT^MM^RtimMF 

M-o, mRti^^m^w^mm^m^ir^mm^^i¥m'r:5tiibxh^o . 

'^X(D^mMi^MV. S306S310(Dmm^mn^tl^o S306-e^^. S302T*|JJ^? 
^bbfcH^^Merrj)(k)*5j;tJ^Terrj)(k)(D^^^IJ^ffiV\ ^M^b^T^/VJb-eNF^lJkO g 
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^ZMP (S022<Dcti-e^^$tl.fcZMPfLit^-^^^— @ ^ZMP) 
m^^(Dm^^\^M¥^^tl^o ^<DM^. S306-ef*. Merrj)(k)=OM,oFerrjp(k)= 

[0153] ^V>-e. S308^e:*5V^T. _h|E(D^n<^J?)^>tbfcMerr(k)*Dj;t;?Ferr(k);ei5^tL-ett 

Merr_p(k), Ferr_p(k)C0fffc/^fiti:bTir5/h$tL§o S31O^^*5V^T0#^lJk^Sk 
+ Aki;iMff$tl.5o i^>^_hCDS306— S310(D^@|;6S, k=Ts+Tcyc^;:e5*-ei^«9M 

§Merr_p(k)*D j:t>Terr_p(k)(DfJ#^^lJ;6S^^$tL§o J:5 t-bT^S^tL^ 

[0154] ^V>T% S318fc::feV>T. S3OOi!|^#(c:_h#:3(D|0S!t^M;^5-fe-5'h$ttSo 

S322*Dj;U^S324(D^a;e)S^fT$tl.So itL^(DS322*5j;t)?S324<D^Sf*. -^tl. 

■ettttilES306, s3ioo^3®^iKic-efe§o ffiu s322(o^s^c^3v^T^*. ^rt? 

fflV>SMerrj)(k)*5j;t;?Ferrj)(k)(D^^^J}^. wmS302Xmmit-^fvk.m{ = 0)X 
f*/^<. «:ff(^B#?^^lJ. -r/^;b-bttftBS308-e^^$tl'fcMerrj)(k)*5j:t>^Ferrj)(k) 
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[0155] rtbJ^J;«9Ell3(Z)M3Sf*i^Tb. S320S324(DmimKX^i¥m.^tlfcm'M:^m 
[0156] |2113(DS306*Dj:r/S322(D^a(^S#^(DpB#fltcDB#^^lJ(D'f'^^^a) 
[0157] r(D|l|14(D^ffi-e{*. . S400— S410(D^Sl;iJ:oT. ttflBS022-e^^L 

n mZMP iS402XM^fc n ^ZMP) i^t>^ {C-Merrj)(k);$S^^i-S j;5 i^. 

mm^'^mirrii-f. w^mi^fzMmKXoxmm(Dt2yr<^yhi^m^ir^nmzM 
p^t>^(Dm(DmRti^—p^>h7K^^^mma^'^^y/^^T'/v±xm^'r^^ 

Merrj)(k)) KmMMerrjp(k)^MK.fch(D^^. g^ZMP^t)«9C0*H;^^— P<^h;^< 

mm^^Mir^^ttmmxh^o 
[0159] *fc. FeiTj3(k)^s^ Vfm^(Dm^<Dmmicx^xmMkici3\^xmm^t^y^/^^x 

m^ir^^mmR:fdyi<^)^^(Dmm'^X$^^t^fj:l.f:im^. :^5^>fb^7^>v_hT' 
#^(^M»)iiJ:oT^^-r§M3i*H;^^¥^^t-Ferrj)(k)^;!)P;tfc^i(D;5Sj^S 
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Ferrj)(k)^;5lPx.fc1>(D;as, *M;ti;^c¥^5>fF^$5ffl (S4lO-e^^bfcmiiNF^Jk-e 

o 

[0160] fj:io^ S412(D^fflODj;«9A#:e^7'^l^^tCoV^-Cfi^^i-§o 

[0161] ^V>T\ S414<DMa{c:j;o-C. _hfE(D^D<S412-e^SLfc±#:;^C^;UPjSS*3J; 

[0162] *fc. S414{c:^<S415(D^af;iJ;oT. _h|E(D^D<^^$*Xfc^^^^O @ U 

[0163] MJ^-^. ^^$ttfcMTO«^#. _h#:^M-3igs. ±w^mm^ -Mmm^^h^j: 
MsmpKk)}*. ^mmmi^Mit^L^xmi^^. mmih^'T/i^(D^^m(^mm^mxit 
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Fsmpi(k)}*. g mMmKMst^'r^^mit'eTyv<Di^^m'L-(D^mijms.(DyK^m. 

[0164] /^*3, Msmpl(k)*5j;U?Fsmpl(k){*, ±o^<DX^Kmmt^Ty^(DmW-^n^.i:^i^t) 
[0165] 

Msmpl(k) = 0-Merr_p(k) ^3a 

Fsmpl(k) = Fx'(k)-Ferrj)(k) ^3b 

irfj:^ib. S410— S4i4^-e(^^a-ef^^i-^^^f*. nuzMP^i^mc- 

Merr_p(k) (i«9iEfi|tC{*, g mZMP~ti^^(D^M(D g ^J^SvO^— ^^h7K¥j?fe5> ( 
= O);?)^^>Merr_p(k)^^b0|V^fct)(D) ^m^ir^X^i^fP^^tl^(D'(:\ -^(D^^CD 

Msmpl(k)f*, -Merrj)(k)K—m>V<itmt—^ir^o Msmpl(k){*, ttflB^3 

[0166] ^fc. ^3bcti(DFx'(k)(*. S410— S414*-e(D^a-ef^^i-'5^^<^Slbt-J:o 

TmM^b^7^>v-h-ei§f^i-6Mjt*s;^?*c^^^Fsmpi(k)t;i. mmmRtimm ( 

^m(D^xmK±i^^^)^6^t'^mmm^m^ir^^9Ktk^:^t\^^ um^i^<u. ± 

#:7K¥;!JDjSS^^^-r^^#(D^^;tl7K¥^^(Fsmpl(k)+Ferr_p(k))(Dg^fS(* 
M;f7^¥^^fF^^H^«M-r^g^<S)^b-C^^$tl^)o =e§o-C. S410-S4 

i4*wMST-f^^-r§#Wco»«jJ-J:oT^|ie^l::^T=>-h-e^^i-sM3i*H 

;^^¥J?^5>Fsmpl(k){i. 5^3b(D;&iacofiti:— i5:t>L<{*{S{S— ife-r^co-e. FsmpKk) 

^s4i2(Dmim^x^Mi-^Fx(k)(DU^m\^^x^3hicx^M^xhx\^\ 

[0167] _h|E(D J:5 {;i^3a. ^3b^ffl V ^-CMsmpl(k)^3J;U?Fsmpl(k)^^^?)T^> J;V . 

xi^mmxh^o 
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[0168] ^V^-C\ S415tC^<S416(D^atCj:oT. ±|B(D^n<^^$tl.fc^^(^ 

fl^, ^(D%\^(Djj:::^\-±, tiltBS415tC*DV^T:^|ie^k^T'/V-_h-e(DpB#fitMsmpl(k) 

(D#&-eMsemifiill(k), Fsemifiill(k)^^J?)§;ii!{*-e^>fcV>(D-e. -^^y /V^'f ^^^(0% 
U(DmM^M^^f^b'^^W:i)^^^o ^ttfeC>Msemifull(k), FsemifiilKk)}*, ^fl^fl^ 

[0169] S418(Z)Ma{c:*3V ^^3c, 3d{;iJ;oT. fffcJfe^S;^^— ^^h^ 

^Merr(k)*5J;t;?M3i5^^;^m^Ferr(k)d5#m$*V5o 

[0170] 

Merr(k) = Msemifiill(k)— Msmpl(k) ^3c 

Ferr(k)=Fsemiftill(k)-Fsmpl(k) ^3d 



MJ^i~§i:> mi^(DS322(Dmm.(D^'(^\'t. |1|14(Z)S415— S418C0Mffl{*fT^^5 

i£i^^f*^.cv\ iiii3(DS306:joj;t/s322<Di^>'Vv— 

C{;ib/cfcfet;i. S306^3J;tJ?S322(DV^'f tb-e^i. S415— S418(D^a^=ff 

f;i/^oTv^5o S306*5j;TJ?S322Oi^y^Vv— ^>'^a^#BiJ{;iflllgi-5#^f^{*. 

S306(D^a-e{i. ^^^^^Merr_p(k) = 0, Ferr_p(k) = 0^tffS^b-CT/V=f'yXA^ 

«^b-c*5^t^^J:<^ ^(Dm^Ki^. iiii3<z)S302(Z)^a(*^M'efc^o ^^c. ^(d 

S322(D^ai(Dtt'-e{*. mW^hS415^S418<DmM^WmL.X^m'£X\^ 
o *fc. S306(D^^(D 4^(^841 5 1;1*dV>T. tfrlS^3a^5iffli-S#'^l-{*^(- 
Msmpl(k)=0i:/^§C01:\ S322(DMffl(^ 4^-^:1*. S415C0Ma^^'"lll§UTt)J;V\ 

[0171] |l|14(DS412(Di^>^>V— mi5<Dyn—^^—hX*^ir1ia<mn^tl 
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[0172] ^(Dmi5(D^Mx-i^. ^-f . m'^mm<D±mmmnm7tmm^m.&'r:hmMTm 

. Ts2. Tm2^^S-r§o ^^X^><^^^Jf*. Ell9(;i^-r^D<. tfflE_h#:M^«5u^— 

Si<^^Tli:ti)CO«J^Ts2. ^(D>tWl^#^cOgi^li:^(DNF^iJ^Tm2^LT^^i- 
-^rUT. SSr^ETm, Ts2]^. S?r^[Tm2, Te]^. -^;h.-e*ttZMPrec^^^fe$-fr^ffi 

3(Z) S 500(D^a^ Ir) CtrfeSo 

^*H;^^'ii:^^;?»so-efe§d^t>L<{*otC5£v^^p^) cif*. S504-S5 

mS. a tmp^#mi-6 (S504) o a tmpi-ii¥^^(DmmiCiSi1r^±i^yi<^Mm&<D 

^5>Fxtmp' (=Fxtmp+Ferrj)(k)) H^^RtlTi^^^Jj^'^W^mmtit^^n^ (S506 
-S510)o ^(Ditm^^^^^X. Fxtmp';a5^H;t»^^fF^*SH«rBmbTV>S#^ 

{at. i¥)^^(D^m(DmmKx-Dxm^^^^^^mmmR^7K^m^^Fx' ckd 
Fx' ffm.^<Dmm^(Dmw}izxoxmm^\i^y'y^±xm^'r^^mmK;h7K^ 

RBMFxmax^fcf^TPS^eFxmintil^JRBL. Fxtmp' :dS^M;^^5>fF^^ffl(^lDl*oT 
V^S^-a-i-fi. Fxtmp^^CD^^FxtVX^Mir^ (S512— S514)o 
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[0174] ^UT. ff^^(Dm^<Dmmi^xoxmmih'^'Ty^±'^^m^^^^^)&^R:byK 

m±i^mm^—}'^(D±Wimmm ^ i!)mm^ti^ (s5i8)o 

mK.xfj:^&mR:fj7K^)^i^Fx\:Lnm'^)^^<D:^^(DmmKx^xMKm^ 
[0176] ^/c. m.^mM\Hi'^i^^(DMmm^\HX(DmM\) ^mm±m^mM'^^mm\^ 

(DmMX^^ttiat. S520— S530(^^3g;5S||ff $tl/6o ^^^(DmiMXit. 

^—^^(Dmmu(^tii^.mmsi2(DmM^xu^m^rifc±mmm7i^—?^^^ 
hzMpmwim^°-^mimm(Dmmm m^mM\htKft^\^x'm^^o mi9^^m) 

KM}^^'r:^^Rtl^—?^^^h^ g mZMP-^ibm^m^ir^^^K^^^tl^ (S520 
— pO-h^^^i)- ( = 0) ^^m^(5Dm^i^^i:MerrJ)(k)^^L5l V 

±ir^±W-7K^Mm&t(Dmt\^XMhtl^(S524^XXJ^S526)o 
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[0177] ^tLtcj;«9. ±i$-m^^^m±i^mm^\^^^^xm7i^^-^ 

7K^^i^Fxi^mn^^m^^MBir^^tUfj:\^\ ^(D/cfe. SS520— S530(D^3a 

[0178] MMi-^ir. mi5(Dmim(Dm^m^£nx.:ij(^m) f*. tftiE^^jtmi(75ig22(D 

y^/l^±Xm^\^(^mirfhit^ mm^t'e^/v±xu:^^yhi(Dmmicx^x^mzM 
'^5*H;f7;!K¥^5>Fx(c:, mmmRtimM<Dm^i!MFerrjp(k)^lJ\\K.Xfi:^mmm 

[0179] fj:^. :$:mm^mxi^. mm.^\:.^^y^±x^i^m'\j'<D7i^^Mmm^x^mi±ti 
Km^^mR^jyi^^^^Fxiz.^ ^mmR±immi(Dm.^m.Ferr_p(}o^Mx.xtj:^^ 
mmR^yi<^m^Fx-d^mRti7i<^f^^wmm.m^m^ir:5mwmi^mim-^ 
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[0180] :^mm^mxi~i. }^±mm\-^fctu<. •^'^^m^^i^ir^cox. so24xmmmc 
i'tmmmiKXoxmm(Dvi:^^yhuci^mir^mRt!Kmmx<-^ir^)^K nmz 
-M^^n. :^^<Dmmi^Mi^xwm\:,^T^^^±xm^i-^^Rti<7)mmMerrj>oo 

fi<mmf^x9)imi^<'&n^m-(Dm'^m^mmm^^-^'r^^tt^x^:bo ^f-. 
[0181] mio(D^m\^m<iX. ]^±Mm\^tii:o\^sQ2A(Dmim.^'mf\jtM.. so26t;iso 

ti^o ^fi(Dmim.\t. mm<ckm^^i(Dm^^(D'7vi—^^—Y(D^mtm-'X^h(D 
x\ ^:LX(Dnmfi^mnmm'r^^\ ±M^w\M.tmm^m(Dmi^(D'^m{^m 
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[0182] m^ir^t. s6io-e^^$tL§zMPfLM^^^^— ^{*Mit-efc«9. ^(DUmcx^ 

x^izi^M^fh^o ^/c. mie(DS6i2xmMi-^±m^MM'i^7cmmn. m2i(D 
mm^x(Dmmx:h^o 

[0183] /^:io, S600— S610(D^S-e^fe$tL§4^[lI#^(D/N9^— iJ'fi, 4^0^^/^^^ 

—^^m^ir^±x(D^<y?i—^xi-ifi:\^\ ^mM^mxi^. ^mm^^m.&ir^ 

m^^<9?^—^KXV)M^^ti^ZMPmM^miEir^fci^(DZMPmAE^<'7^—^t. 

±mtimm7c^—p^>hzMpmwm(D\i°—^m. (^(Dm^2mm<7y^°—^m t:^^^ 

Mo 

[0184] >T% S028Km/uX\ 4^IhI^^O^^/-^^^— (ZMPmM^<9?i—^) -dmiE 

^m^mm^^. hi^<i-i.^'^n^x^K).^m^^<D^^^<9?^—^i!)miE^tix 

mmm'^7i,^—?^:yhzMP^mw.co2mm(D\i'—^m.t^m^^ti^)o 

[0185] M^SJ*. |l|17CD:7n— ^-r— h-e;^-ri^>'VV— ^^^^Si^tt^oTfr^btL^o 
[0186] Ell7(0^3®^«ffci-5^. mM>fb^7^>V-hT% ^lHl^^(5Di^«^m^5>^5^^ 

7fe;asb-*;5J;5i-) ^ ZMPi^AEm^MMi-^^<9^—^xh^ZMPmiE^<9?^—^at 
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ZMPrecpeekbfi, ^m^^<D ±mm4^^i&7iMmiTa, Tb] -e_h#:^#^^^_h#: 

-?r(^:^jist^— ifi:$-&§/cfetc. ^^mmMm^^n. AiW-m.WiM.jt^—^>hzMFm 

^^#[ZMPrecpeekb^5^V^e5tvSo ;*:|IJiJl^^-e{*. El20{^^-r^D<. ^m^^KiS 

Jl^Jl^tD^-^iJ?— >'(Dt°— i^fg^S||it°w-^fjj2MPrecpeeka, =^i|^^{|lJ(D•^?^^H^(D^■?^— 
^^<75t°— i^'fiS;$S|52t:''— i^'fiSZMPrecpeekb-efcSo 
[0187] *fc. mi7(D^m^'r:^^f^^ZMPmiE^<ypi—^al~i^ ^^lU^^^^^^^fCo 

[0188] g|17<DM3S^J:t9#b<|5i5g«^. *-r. S700(c:*5V>T. ^m>^^-efc^a. 

ZMPrecpeeka*Dj;U?ZMPrecpeekb(D^|ie^l:^7'>^-h'e(D'fi£(D|!]S!#Md^'^^^$ 

i^^^i^MB^ {^^^Lfca, ZMPrecpeekaio J; t;?ZMPrecpeekb(DfB/^^^^S(-^ 

[0189] ^v>T% S704— s7i4<D/v— ^^^a^s^fr^tbSo -etD^a^liJiiig-e^fiiffcs^i- 

^-f ^ S704iC*DV^-C. ^MMM.X^^a. ZMPrecpeeka*5<J;t>^ZMPrecpeekb 
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[0190] -^rbT, S706— S716lc:*5V>T. S70AX%m\Jk.U^m^^(Dmr^{^m^^ 

^Ty^±xu^\Mi^^^mn^m^-^ts:7i^h'^^^ti()^nwj:^^^<9?^—^(Dm 

Etei: L-T COa , ZMPrecpeeka*5 J: tJ^^ZMPrecpeekb -^^^^M^ti^o 
[0191] S706S716(Dmm^X^ Mci^&Ol^Mmir^t. S706^;I^oV^T. iR^\m^^<D 

i.ti^mf^^(Dmm^i^m^xwmir^o 

[0192] N-e. S708t^:JoV ^T. r(D«^t5:;?fe^q0[k]^^^.^lHl#^(D|0^^t5cj?fe^ 

q' ' t(Dm^mi^mm^i^mmerrqt\.xMi^^o 

[0193] ^hK. S710(c::JoV>T. ^^#^OD^^_h^i?#:^i!, S704-C'ft^bfc^^IlI 
[0194] ±m(Dtia<hti^timMerrq^ 0 berr. ojberrfi, S704^C*3V^rf^^b/c^4'IHI^ 
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[0195] ^V^-C\ S712tC:feV^T. _hfE<D^n<t)^a6fcerrq. 9 herr. coherr^^^^-ftvhOj&B 

[0196] S712(D^m^^^:d^NOX-h^m^ia'i. ^^(Dm^M^ia, ZMPrecpeeka 

, A ZMPrecpeeka, AZMPrecpeekbfc{t^{b$-frfc1S#:(;^|IW^^.-t?}*3'il) (7)^ 

^^(errq. 0 berr. coberr) (D|l.^^fe5o 
[0197] ^V^-t:\ S716^C4oV^-C. ^^^^(DJi,i^(Df^M(a, ZMPrecpeeka, ZMPrecpeekb 

^(a, ZMPrecpeeka, ZMPrecpeekb) (Dfffc7fc^M^^^i~^o -^bT. S704d^^(D 
[0198] i^/._hCDj;5i^L-C. (a, ZMPrecpeeka, ZMPrecpeekb) ^fil5^^^^L-C. 4-0^^ 
[0199] ;?)^35^5llI17(Z)^ao5'^<^S704(DMS{*. |l|18(Z)>^n— ^-^-^ h-e^-Ti^^^/V 

[0200] M|i|i8(D^a(*. ^t'#^of^^t;i'^t>§tillBBIi3oMStl^#f-^ a^z 

mWtnX^^, J;«9pL<}i. r(D>f@m.'^(^|IU |1118(D^a-e{i. S800, S818 

mii^^m^^m^m^m)(o^m^mh\^xw^-^f\^^o s804-s8io(d 

^ffl. mj-\C^ S820— S824(DMa^^fT-r^^rBl(*. 4^|Hl#^(D|^J^B#^!j(k = 
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0) ^^h. ■^\mm^comi^mM\Tcurr{^\B\:^^<Dmm^^22<Dmm'i'&mM) ^-e 

o ^(DM^. S800— SSlOO^SIf*, |1|13<DS300— S310(D^S(;i>i!tJ^;U S818 
— S824(D^a{*. mi3COS318S324(D^m{Z.M}t^'LX\^^o ^-oX. MlSCOS 
806, S822(D^mi~i. mt&Ml4:<D-^yyu—^:y^mKXoXM^l'^tl. |1|14(DS4 
12(D^mi't, miScD-^-^yv—^l^mrnKX-oXM^^Mo tdtX.. |1|18(DS806 
, SS22<D^m.(D^X\±. |l|14(DS412<Di^>^>V— ^>-^3®-efe^|l|15CD^ai(c:*5 

1 1 2-e^^$tLfcSI [Ta, Tb] X^^t^hX^^o 

[0201] ;^^M?l^«-ef*. S028t;i*5V>-CJ^±ffc9gbfc^D<^4^lHl^^?r^^i-6o ^(^M 

'^'^^m-(D^^(Dm^tm^. Eii8<DS8oo— s8io<D^si-ef*, 4-[a^^<^ 

^mf)^h1^)^^X\ ^mt^'f/V±.X @ tlZMP (S026-e^^Lf'ZMPfLaI/^°^^ 
(*ff (^-(^Mflt) {;iJ:o-cf^iEbT^cC^ § ^zmp) ^mm^. E.o, *S;fj^5]z^5> 

I1I180S818— S8240^af;iJ;oT. ^[Hl^^O^^^Jk{c:*DV^T. :^|ie>fli^^^ 

ZMP^t:?«9CO;2|s:5fe<DS^^i£-efeSOl;i;fc«9). l.o, :^M^l::^T=>-hT'^^«M3i 
[0202] ^oT. S028T*^)|l-6<j}c:^^$ti.6'K^lHi^^«. -fe5::7/v^-7^>v_h-e s ^zm 
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t5:Lfc«9i-§^^/^<00#F^-e^^ j;<4~[Hl^^(D^W^N7P«— (a, ZMPrecpeekaSo 
J;t/ZMPrecpeekb) ^U^^\^^'&ir^^tti^'^^^o 
[0203] m 10(D^m KmoX. ^±Mm\J-z.Xo KS02S(Dmm.^'mf\J-zM. SQ^OKM 

[0205] £;l_hffcegbfcS018— SO3O^-e(75^ffl;05^ ftflE^^^-?^^— ^^^iFRlOOa-eH 
[0206] S030C0^ffi^^tfb/c#. fe^V^J*, S016O^JilfM;^^5NO-efc§i!^(c:f*, SO 

^(DpB#fit(DB#^^IJ(DB#r^(D^lJ^i|iS(ti|fd AkcDfi:) aiJ#^^iyh60(DaiJ#PJ^ 

[0207] >T\ S034fc:)tA/-e. vi^^yhl(D:^\^°> (^mMi'^t>^<Dm^) ^^^>±/vir^ 
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[0208] W&ir^t. S032<D^(DS412^XXJ^S414(DmMtS034(DmMt7l)^. Wim^m. 
[0210] W^ir^t, S032— S036(S032(Dct'(Z)S412*3j;U?S414(D^3Si:S034®M3a 

[0211] ^v^-r\ S038tcjtA/T\ :7/v^7^v^^ffiv^fcMIE^^^^^-rSo ^o^Sfi. 
*ffiE:7/v^-7^>ME§l5i00cl;iJ;«9llfT$tv5Ma-efc6o ^(^»^. ro^Sf*. 

[0212] J^_h;$5^ ;^^Jfe?l^ffil^*5ftS#^^^feSMlOO(D#^^^^^S-efe;5o 

[0213] i^-e. :^mmnmj^^ii-^:^^^)j^mw:ioo(D:^m^)^^mt^ :^mmmt(D 

[0214] |l|10(DS024<DMaT*^)^6^l;i^^$tl.6S^^^{*. ttilB 

"^^^1^'^^t^'^'^:^^{^Mft^\^X. S024(D^M(D^Xmi3COS300S310(D^ 

u s3oo-s3io<^^iffi{*. mmmimm-^fc\^m2mmK^iir^umw}i¥^^^ 
K^m\.x\^^^o -^bT. mi3(DS3i8—s324(DmM7f)^mimmi^tii~iM2mmK 

^n^ummmiE^^izm'^ir^^o xm^v<n. s322(D^m(D^xmi4(DS4i5 

mm^mi^^mimM icMft^u mMsmpm^Mi!b^t^Kmm^3a^m\^^ftit^<D 
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[0215] mm^. ll|109(DS028(D;^a-ea;^6^tC^^$tL§4^[Hl^^fc§V^{*S032(D 

itm2mmi^i3n^mMW}i¥^^^Km^L-x\^^o ^l-x. igi8(DS8i8-s824 

, S822(DmimC0^Xmi4(DS415iC^i^X. nUMW}\^X<3X'^mt^v'^^±X 

Tyi^(Di^Wi^^^xnmutt^(DmmMm^^f$i^m KMJt^u ^Msmpick)^^ 
[0216] m^m4^^m\^xm^^i^-^T'y^T^^:^mmmnioi(Dmwmm\\.xi6<, 
io-277969-^<^#7'^^*(;ii¥ifflf-iB«$tbTv ^^(DX\ :^mmmxnmm^^£M 

[0217] *fc. g m&wnmm mm . g ^zMpmit ( § m^Kti ^'t^umm.) . ^ 
mhti^o^i^x^ nm^Rtj^mmo6x\^R;fjit,^^^^22ic^m^ti. nm 

[0218] ^^=3^:/^^T>'::^»]{m^§P104;5^^>. a«^?l^M«##{*3E g ^M^fi© 
S ^_h#:f^ (mM) i!a«^?l^M«#t^#jE g (fill) 
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[0219] njj^VM(ci^Cfc*H;^7 (#b<}-i^#M*S;0) ^-i6tt;0-fe^^i^50^clJ;o-C:^tii 
:^^yh 1 ^^^C/c^#ffi#^{i^ 0 errx, 6 erry (l¥b< g m±i^^^BM KM-T^M 

mfit{*^ii^^^^t:fijij^?a#§p 112 {cmhti^o ^(^mm^M^trnmii^w^ 1 1 2-e 
( n ^zMP) i^t>mm^^t}'=^-^>hif}mm^f\^xm-^^iy':fy^T>':ym^ 

IE g n&mLmmmu. mm^>"^'y^T^^^m72(Dm(ommmmM^nmx. 

x\ ^nh(Dmi^hu-}i':t^m^^^^K.x^w,m^tf:^-<<-m^^^o ^f$.^^. 
# g m^xz-n-rmv^mmcm^^^-^x. mmmm. (fcav $ijm^(^2^) (d 

[0221] mz.^ J^-hl5£PJ3bfcli»M(^«S1^^VKo;6^fii!bT*D<o J^Tt-IJi 
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[0222] mmmm^m-T^it. mm (m'^mm-^tci-i^mmm <Di^m^^hmi^^'^(D^m 

;!JP3SS^'^t?^^ ( g mmm) (DmWiKii^^X^mit'^'f/vAiX S ^ZMP^t5t9 t;i 

^^i-§i*SyO^-^^h7K¥J?fe5>t-;^Px.T/^^j^S>0^-7<>^h7K¥J?fe^;is*5fe 

[0223] l^#(D#x.;^(cj;oT. mM^b^T'/v±-e^#:m>L^(^7k¥;!jP3gS(^^LJ;5i:b 
TV ^S_h#:7K¥;(IP3iS43 j;]J?_h#:^#:^;(jPjg^^-^ti>^^ ( g (Dmm\^ 
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[0224] ^fc. |g|13(Z)S300— S310(7)^a(7)^T#^ g|13(7)S318— S324(Z)Ma^ll 
tr-rSttif^. S304— S310CD^a-e^^$tl/fc^^Merrj)(k)^oJ;U?Ferrj)(k)(D^ 

fi, S304— S310(D^a-e^j?^$tbf'#^(^3Sl&(*. ■^tbt^ioT^^lie^k^T'Vv 
S304— S310(D^S|-e^^$;h.fc#^^BI13CD^a|-e;S:^6^(C#§-<^ @ 

[0225] Wc.mmmm^mXi'i. @^ZMP*t?«9CD^H;f7^-^>'h*¥^^l-Mi-§ 
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^)iat. ^(D^mm^±w^mmnm^mmt\^x-hx\\ ts:^. ^(Dm^Ku. ± 
[0227] ^fc. mmmm^mxi^, 0^R:tj^—?i>hmmMerr_p(k)^m\^^x^ici.fc^^K ^ 

MP:A^ib(DmM(^^Xit. rtb^ZMPerrj)(k)^i-6)^fflV^6J;5t^bT^>J;V\ 

EI14<DS4120Ma-ef*. vi:^^yhl(Dm^(DmW}l^X'^Xm^ir^m^tlt 

Mtlt(D^t):d^. BS^ZMPerr_p(k) {Merrj>(k)^^UZMPi^Mir^ZMP(D'ftlAiC 

^mCXfj:^m<D^fm. @ ^ZMP;0^t>al*|Rl#l:i-r^bfc;^ ( g ^ZMP;0^^- 
ZMPerrj)(k)f£{t^«^-r^>bfc>'^. "Sfcf*, g^^ZMP^^^), -ZMPerTj)(k)l;i0f^(^ 
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X^tir^^m-<DmW}^^h^mit^'f/^^±-<:^^m^n^ZMP(DiiLmi^. ZMPerrj)(k) 

[0228] ^CO j;5 Kwim^M^MK^^ >-CMerrj)(k)(D'ftt?«9 ti^^ZMPerrj)(k)^ffi V ^^S^ 

«9pU<f*. |l|13(DS306:^/c}*iai8OS806©^3a(Dct'-t:\ |l|14(DS418-e^i?)/c 

Merr(k)^f^^^B#^iJkWJ^S;^rp'[i:;5fe^(DpH#fitT:?^^Lfct>(D 
ZMPerrj)(k)i:bT^Si-tLf^J;V\ ^(^^^^ |l|14(DS414tC:j3V^-C. ^mit^T^/^ 

[0229] *fc. |l|14(Z)S414^^^oV^T. ^^M^b^^W^-C g^ZMP^t>'9t^^^i-§^^ 
pf^hMsmpKk)^. ti||E^3a(Cj;«9 i^ZMP^:b«9CO^M;0^— ^^h^^^ 
^<D^WM( = O)tMerrjp(}0t(Dmt\^XWm\^tim^ia'ii. _b|E(D^P<^S$tb6 
^^ZMPerrj)(k){*. |lI13(DS306^fcf*|l|18<DS806OMa-ef^^cti(7)^WO» 

» mmm) :^^h^^y/i-^v'7^±xwtii^ti^zMPt. g ^zmf^cd^^^^-t^ 

[0230] ^(DXO Km^MMMWii^^^ ^XMerrj)(k)(Di^t>'0 (;i^^ZMPerTj)(k)^ffl V 

^mir^:^m^^^i-^m^. ^(D^^mxit. mRti^m^^mi^t^-^xzMP 

^r^ti:JoV^TZMPerrj)(k)^ffiV^§^^;as-e#§o ^fc. ^tve>(D||»^St<l*3V^-Cti 
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[0231] */c. tfftBHW^tl-ej*. |2113*fc{iBI18(D^a-e. ^mzMPtmR±i7K^)^ 

S024, S028<D^S)^MNFr^-e^*J:<^T55x.-e{*. -fe^:7/v^'7^>vfflo^^;^> 
[0233] ^/c. tulE^ii?l^^-efi. :7/k^-r=>Vi;i J;;5^^CDMlE^a^^V ^-C. g ^ZMP 

[0234] *fc. |l|13(DS306*fc{*|lI18<DS806(DMa(^cfi-e. m^W.Kti^^WL'^7^(Om 
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[0236] mi'\^mm<Dmm^m^mmir^^mti^yh(2&mnti^yh)(D^i$-m}^<Dm 

[|l|2]|gi(Dn3j^Vh(D#P^(DM¥§P^<^«^^*i-ffl®Ho 

me] (a) , (b) i^^M^titi:^yh(Dmm^-V (_h^Mat^-K. _h#:lHlfe^-K) 

[|il9]^W^^-effi V ^^:7/^^■7=>^<D«5t^^i-glo 

[|llio]mg?l^^l3:*5Jt^^W^^^Sco^-r>'/v— ^>^^ai^#-r:7i:i— ^-Y— ho 
[m 1 i]|2l lO(Di^://^~ ^:/;^a^^i-:7n— ^-r— ho 
[|l|i2]|l|io<Di^://v— ^^:^ffi^^i-:7a— ^-t— K 
[m 13] HI 1 2(Di^>^Vv— ^:/^3®^^'t-:7a— K 
[m 14] El 1 3(D'^:f/v—^i^^M^^iryvi^^^^ho 
[mi 5] |l|14(Di^://v— ^>'^^ffl^^i-:7 n — ^-Y— ho 
[|lli6]|lliO(Di^:/Vv— 5^>'Ma^^i-:7n— ^-v— ho 
[m 17] in io<7)i^>^Vi— ^:/M3S^^i-:7n— ho 
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mmumW}<DiiiM(DmM]tKMu miRmW}Kx^xmmm2W}^^^Ty^±x 
mmmMtKm^ir^mm^Rti'^—^>h7k^^m^u2(x)tmummKx<>xmm 
mmti^^'f/^±xmw.mmti::m^ir^mmmRtf^-?^>'hyi<^m'^MKt)t 

x<^xmmm2mti^^Ty^±xmmmMuz.m^ir^^mmR;^7i<^m.^j^F2(x)t 
muMmicx<^xmmmimti^^y^/i^±xmmmMtKm^ir^^mtfyi^^s^ 

^Fmt(Dm (F2(t)-Fl(t)) ^M5t*M;^^TO5>^^Ferr(t)i!b/ci!#. 

mmummmAE^^ii.mmiEmm(DmAE^commKx<iXmmmiW}ti^^ 



Ferr(t)t{i^fi:<thm^m0^R±l7i^^^1^mmFerrit)K}^s\:.X^mi^^^ 
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[2] ^mi^^ryh<Dmmiz.x-Dxm^ir^^R;f]^-?>->hyi<^m^7^<D @ wMt^m^ 

IB*K;^^-^^h7K¥^^(^tillB g ^{fiMT(t)^(D^ (M2(t)-MT(t)) 
T'tlflENF^JtJ;i^^i-§^it*^;^^¥^!^^F2(t)i!^^»lbl;iJ;oTtfrlB^i«j 

ti^^ry^±xmtmMtKm^ir^&ti^^)i^^^Fmt(Dm (F2(t)-Fi(t)) ^ 
tffSE^»»j^jE#s}*. mmuMm(DmjEmi(Dmw}icx<>xmmmiW}ti^^ 

m^-^u M-o. mmmMW}<DiJ^jEm:(Dmw}Kx^xmmmmti^^'f/i^±x 

Ferr(t)i:/>/^< i:t>^Mit^K>^^¥^^^^Ferr(t) {CJ^;CT^^Lfc^2i^S>^ 

[3] #»)n>^'5/h(D g ^ZMP^!»ij]ti/j^Vh(Z)a»)icJ;oT^^-rsM3ii5^H;^^¥ 
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tiftBB#^!jttC^t±]$tb§ZMP-efe§ZMPl(t)^(D^ (ZMP2(t)-ZMPl(t)) ^ZMP^^ 
ZMPerr(t)^L. f^^»»jtCj;o-Ctij|B^2«};0^^-rVV-b'etifWBNF^Jt(;i^ 

mmMtKm^ir^^mt}7K^^^Fiit)t(Dm (F2(t)-Fi(t)) ^^mmRtjTi^^^ 

±Xmm^MticWlii^tl^ZMPK, tffflEZMP^^ZMPerr(t)^ii^^^<^^>^ZMP 
^^ZMPe^Kt)^;lJ^;CT^^LfcZMPMIE»^<DV^T^^;0^^;(JP;tLfc^>(D:55^WJtT* 

[4] ^W}n:^-yh(D S ^ZMP^^#lbn/K5/h(DS»]{c:J;oT^^i-§Mit^H:;0;!K¥ 
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MP(t)i!<D^(ZMP2(t)-g^ZMP(t))^ZMP^^ZMPerr(t)i:b. 
J;oTttflB^2»;fj#^^>Ji-etulBWJt{^^^«Mit^M;^;!K¥^^F2(t)t 
Bl«t!] -cti) tB^ 1 Kij ^^T^V^_h-etl^ tBB#^Jt Km^-T^^mm-Kts ^ 

5p^^Fl(t)^<Z)M (F2(t)-Fl(t)) ^MiiJ*K;07K¥^5>^^Ferr(t)^bfc^t:. 

_h-etfrlB^^Jtfcl#t±i$;h.§ZMPl;i, tfflEZMP^^ZMPerr(t)^/i^^^<i!t5^ZMP 
ie^ZMPerr(t)^^J^;:CT^^bfcZMPMEft^(^V^Tt^;6^^*P^fct)(Z);^S^0#^lJt^^ 
(50tufBg^ZMP(t)t;i— i6:L. _i.o, tfifB^»lbcD{^E^(DSlbt;ij;o-cttifB^i 
lb;0^^^>V-h-ettffB«Jt{;i^^i-6Mit*H;^^¥^^f-. tuSBMit^S;^ 

f'J*MvOMiEM^(DV^i"tL;?)^^;?JPx./ct)(7)^s^B#^|Jt-e(DMtBf^^$^ 
J;5t-^NF^Jtl;i4b^it^tiilB^»»j(^l»NFffi^ftet-§^^^#m^t-§^ 
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[07] 
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mil] 
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[012] 
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